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NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02254 


APR  2  iggi 


Honorable  Edvard  J.  Ring 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  Ring: 

Inclosed  is  a  copy  of  the  Upper  Glen  (Greenfield)  Reservoir  Dam 
(MA-00049)  Phase  I  Inspection  Report,  vtilch  was  prepared  under  the 
National  Program  for  Inspection  of  Non-Pederal  Dams.  This  report  is 
presented  for  your  use  and  is  based  upon  a  visual  inspection,  a  review 
of  the  past  performance  and  a  brief  hydrological  study  of  the  dam.  A 
brief  assessment  is  included  at  the  beginning  of  the  report.  I  have 
approved  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  Informed  of  the  actions 
taken  to  implement  them.  This  follow-up  action  is  a  vitally  Important 
part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner.  Town  of  Greenfield,  Department  of  Public  Works, 
Water  Division,  Town  Of flees, Court  Square,  Greenfield,  MA  01301. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 


Incl 

As  stated 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  Number: 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


MA  00049 

Upper  Glen  (Greenfield)  Reservoir  Dam 
Leyden 

F ranklin  County,  Massachusetts 
Glen  Brook 
December  3,  1980 

BRIEF  ASSESSMENT 


Upper  Glen  (Greenfield)  Reservoir  Dam  is  a  48-foot  high  composite  masonry 
and  rock-fill  embankment  dam,  spanning  the  lower  portion  of  a  300-foot  deep  valley. 
Its  crest  is  approximately  270  feet  long,  the  upstream  face  is  nearly  vertical,  the 
top  width  is  about  19  feet  and  the  stepped  rock- fill  slope  averages  1H:1V.  The  dam 
which  impounds  a  reservoir  used  for  water  supply  for  the  Town  of  Greenfield  was 
originally  constructed  in  1912  and  extensively  modified  and  improved  in  1927. 

The  dam  appears  to  be  in  good  overall  condition.  The  4-foot  thick  concrete 
wall  forming  the  crest  of  the  dam  appears  to  be  properly  aligned  and  no  evidence  of 
structural  cracking  or  settlement  was  observed.  The  downstream  rock-fill  embank¬ 
ment  also  appears  to  be  stable  with  no  signs  of  seepage  observed.  Varying  degrees 
of  spalling  and  cracking  are  evident  on  concrete  surfaces  other  than  the  above 
mentioned  wall. 

Upper  Glen  (Greenfield)  Reservoir  Dam  has  a  maximum  storage  capacity  of 
approximately  143  acre-feet  and  a  maximum  height  of  about  48  feet.  According  to 
guidelines  established  by  the  Corps  of  Engineers,  it  is  an  "Intermediate"  size 
structure.  If  Upper  Glen  (Greenfield)  Reservoir  Dam  were  to  fail,  appreciable 
property  damage,  but  little  or  no  loss  of  life  could  be  expected  at  the  hazard  area 
located  approximately  2.1  miles  downstream  of  the  dam.  Therefore,  the  hazard 
classification  for  the  dam  is  "Significant".  The  recommended  range  for  the  test 
flood  for  an  "Intermediate"  size,  "Significant"  hazard  dam  is  from  one-half  of  the 
Probable  Maximum  Flood  (PMF)  to  the  full  PMF.  The  selected  test  flood  for  the 
dam  assessment  is  one-half  of  the  PMF. 

The  test  flood  peak  inflow  to  Upper  Glen  (Greenfield)  Reservoir  was  computed 
to  be  3,690  cfs.  The  test  flood  peak  outflow  is  also  3,690  cfs,  with  an  overtopping 
depth  of  about  two  feet.  The  spillway  has  a  discharge  capacity  of  2,160  cfs,  or 
about  59  percent  of  the  routed  test  flood  outflow,  just  prior  to  overtopping  of  the 
dam. 

Within  two  years  after  receipt  of  this  Phase  I  Inspection  Report,  the  Owner,  the 
Town  of  Greenfield,  should  retain  the  services  of  a  qualified  registered  professional 
engineer,  experienced  in  the  design  and  construction  of  dams,  for  the  following 
purposes:  1)  perform  detailed  hydrologic  and  hydraulic  analyses  to  assess  the  need 
for  increasing  the  project  discharge  capacity  and  to  evaluate  the  ability  of  the 
structure  to  withstand  overtopping;  and  2)  assess  the  structural  integrity  of  the  west 
side  spillway  training  wall. 


In  addition,  the  Owner  should  implement  the  following  operational  and  main¬ 
tenance  procedures:  1)  operate  and  repair,  if  needed,  the  outlet  works  to  verify  their 
reliable  operation;  2)  develop  and  implement  an  operation  and  maintenance  program; 
3)  institute  an  annual  technical  inspection;  4)  repair  the  spalled  concrete  on  the 
foundation  walls  of  the  gatehouse  and  on  the  access  bridge  over  the  spillway;  and  3) 
develop  a  formal  downstream  warning  system. 


O'BRIEN  &  GERE  ENGINEERS,  INC. 


This  Phase  I  Inspection  Report  on  Upper  Glen  (Greenfield)  Reservoir  Dam  (MA-00049) 

has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 

opinion,  the  reported  findings,  conclusions,  and  recommendations  are 

consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 

Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 

submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


GARNET  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRIAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of 
these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability  and 
safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test 
flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the  test 
flood  should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other 
items  which  may  be  needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance 
with  OSHA  rules  and  regulations  is  also  excluded. 
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SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  National  Dam  Inspection  Act  (Public  Law  92-367)  was 
passed  by  Congress  on  August  8,  1972.  Linder  this  Act,  the  Secretary  of  the  Army 
was  authorized  to  initiate,  through  the  Corps  of  Engineers,  the  National  Program  for 
Inspection  of  Dams  throughout  the  United  States.  Responsibility  for  supervising 
inspection  of  dams  in  the  New  England  Region  has  been  assigned  to  the  New  England 
Division  of  the  Army  Corps  of  Engineers. 

O'Brien  &  Gere  Engineers,  Inc.  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  non-federal  dams  in  the  Commonwealth  of 
Massachusetts.  Authorization  and  Notice  to  Proceed  were  issued  to  O'Brien  &  Gere 
Engineers,  Inc.  by  a  letter  dated  November  12,  1980  and  signed  by  Col.  William  E. 
Hodgson,  Jr.  Contract  No.  DACW33-81-C-0016  has  been  assigned  by  the  Corps  for 
this  work. 

b.  Purpose.  The  purpose  of  inspecting  and  evaluating  non-federal  dams  is  to: 

1.  Identify  conditions  which  threaten  public  safety  and  make  the  Owner 
aware  of  any  deficiencies  so  that  he  may  correct  them  in  a  timely  manner. 

2.  Encourage  and  prepare  the  state  to  initiate  an  effective  dam  safety 
program  for  non-federal  dams  as  soon  as  possible. 

3.  Update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project  (Information  with  respect  to  this  dam  was  obtained  from 
Mr.  James  Cook,  Engineer  for  the  Town  of  Greenfield.) 

a.  Location.  Upper  Glen  (Greenfield)  Reservoir  Dam  is  located  on  Glen 
Brook  in  the  Town  of  Leyden,  Massachusetts.  Glen  Brook  flows  southeasterly  from 
the  dam  to  the  Lower  Glen  (Greenfield)  Reservoir  and  continues  in  a  southerly 
direction  for  approximately  2.5  miles  to  the  Green  River.  Thence,  the  Green  River 
flows  generally  to  the  south  for  approximately  5  miles  to  its  point  of  confluence 
with  the  Deerield  River.  From  that  point,  the  Deerfield  River  flows  easterly  for 
approximately  2  miles  to  join  the  Connecticut  River.  To  illustrate  the  location, 
portions  of  the  USGS  quadrangle  maps  entitled  "Colrain,  Mass.-Vt."  and  "Bernard- 
ston,  Mass.-Vt."  have  been  put  together  and  included  as  Figure  1  on  paae  vi  of  this 
report.  USGS  reference  coordinates  for  this  dam  are  N42°39.6'  and  W72°36.9\ 

b.  Description  of  Dam  and  Appurtenances.  Upper  Glen  (Greenfield) 
Reservoir  Dam  is  a  composite  masonry  and  rock-fill  gravity  structure.  It  is 
approximately  270  feet  long  with  a  maximum  height  of  48  feet.  The  top  of  the  dam 
is  approximately  19  feet  wide  and  has  a  five-foot  high  and  four-foot  thick  concrete 


wall  at  its  upstream  face.  The  entire  upstream  of  the  face  of  the  dam  is  nearly 
vertical,  while  the  downstream  face  consists  of  a  stepped  rock-fill  embankment, 
predominantly  sloped  at  1H:1V.  A  gatehouse  is  located  approximately  50  feet  in 
from  the  west  abutment. 

The  dam  is  believed  to  be  founded  on  bedrock.  The  abutments  consist  of 
vertically  bedded  outcroppings  of  what  appears  to  be  schist.  Similarly,  a  weathered 
rock  channel  lies  just  downstream  of  the  dam. 

A  rectangularly  shaped,  broad-crested  spillway  is  located  at  the  east  abutment. 
It  is  45  feet  wide  and  its  invert  is  approximately  seven  feet  lower  than  the  crest  of 
the  dam  (top  of  the  concrete  wall).  A  four-foot  wide  concrete  walkway  has  been 
constructed  over  the  spillway  to  provide  access  to  the  gatehouse.  The  spillway 
channel  consists  of  a  very  steep  rock-cut  waterway  which  winds  its  way  south¬ 
westerly  toward  the  center  of  the  dam  and  discharges  to  Glen  Brook.  Several 
drawings  and  photos  of  the  dam  are  included  in  Appendix  B  and  Appendix  C, 
respectively. 

Several  outlet  valves  and  four  sluice  gates  are  incorporated  into  the  structure 
to  draw  water  from  the  reservoir.  A  24-inch  diameter  low  level  outlet,  located  just 
to  the  east  of  the  gatehouse,  has  a  24-inch  square  sluice  gate  equipped  with  an 
extended  stem  and  hoist  for  hand  crank  operation.  (See  photos  1  and  2,  Appendix  C). 
In  addition,  plans  of  the  dam  show  two  additional  24-inch  diameter  gate  valves 
located  on  the  same  outlet  pipe.  The  other  main  outlet  through  the  dam  is  a  30-inch 
diameter  water  supply  main  which  originates  at  the  gatehouse.  Three,  36-inch 
square  sluice  gates  are  located  in  the  gatehouse  and  may  be  operated  to  draw  water 
from  the  reservoir  at  various  levels.  A  12-inch  diameter  valve  near  the  downstream 
toe  of  the  dam  provides  the  primary  means  for  draining  the  reservoir.  Sketches  of 
the  outlet  piping  and  the  layout  of  the  sluice  gate  operators  in  the  gatehouse  are 
included  in  Appendix  B. 

c.  Size  Classification.  Upper  Glen  (Greenfield)  Reservoir  Dam  has  a 
maximum  storage  capacity  of  approximately  143  acre-feet  and  a  maximum  height  of 
about  48  feet.  Because  the  dam  is  greater  than  40  feet  and  less  than  100  feet  high, 
Upper  Glen  (Greenfield)  Reservor  Dam  is  classified  as  an  "Intermediate"  size 
structure. 

d.  Hazard  Classification.  Failure  of  Upper  Glen  (Greenfield)  Reservoir 
Dam  would  result  in  a  surge  of  flow  being  released  to  Glen  Brook,  routed  through 
Lower  Glen  (Greenfield)  Reservoir,  and  then  routed  approximately  1.6  miles  further 
along  Glen  Brook  to  the  downstream  hazard  area.  Based  upon  a  computer  analysis 
of  a  hypothetical  breach  of  the  dam,  flow  to  a  depth  of  1.5  feet  above  the  first  floor 
door  sill  would  occur  at  the  house  on  the  farm  (Refer  to  Page  B-2)  at  the  damage 
center.  Because  it  is  likely  appreciable  property  damage  would  result,  with  little  or 
no  loss  of  life  anticipated,  Upper  Glen  (Greenfield)  Reservoir  Dam  is  classified  as  a 
"Significant"  hazard  structure. 

e.  Ownership.  The  dam  is  owned  by  the  Town  of  Greenfield,  Department 
of  Public  Works,  Water  Division.  Town  Offices  -  Court  Square,  Greenfield, 
Massachusetts  01301.  Telephone:  (413)  772-0166). 

f.  Operator.  Dams  owned  by  the  Town  of  Greenfield  are  operated 
through  the  Department  of  Public  Works  -  Water  Division.  Mr.  Richard  Michand, 
Water  Foreman,  and  Mr.  James  Cook,  Engineer  for  the  Town  of  Greenfield  are 
responsible  for  operation  and  maintenance  of  the  dam. 


g.  Purpose  of  the  Dam.  The  dam  was  constructed  in  1912  to  impound 
water  for  water  supply  purposes.  Upper  Glen  (Greenfield)  Reservoir  is  still  being 
used  as  the  primary  source  of  water  for  the  Town  of  Greenfield. 

h.  Design  and  Construction  History.  Upper  Glen  (Greenfield)  Reservoir 
Dam  was  constructed  in  1912,  eight  years  after  Lower  Glen  (Greenfield)  Reservoir 
Dam  was  completed.  Apparently,  Upper  Glen  (Greenfield)  Reservoir  Dam  was 
constructed  to  provide  a  gravity-feed  water  supply  source  for  Greenfield  so  that 
pumping  water  from  Lower  Glen  (Greenfield)  Reservoir  could  be  eliminated. 
Further  information  with  regard  to  the  original  construction  of  the  dam  is  not 
available. 

The  dam  was  raised  and  improved  in  1927.  The  modifications  included  the 
following: 

1.  Construction  of  a  three-foot  high  concrete  wall  at  the  upstream  face 
of  the  dam,  including  a  new  access  walkway  over  the  spillway. 

2.  Placement  of  a  stepped  rock-fill  embankment  on  the  downstream  face 
of  the  dam. 

3.  Placement  of  a  two-inch  thick  layer  of  gunite  on  the  upstream  face  of 
the  dam. 


4.  Increased  the  spillway  capacity  by  enlarging  the  spillway  and  con¬ 
structing  a  concrete  training  wall  (see  drawings  in  Appendix  B). 

5.  Installed  a  new  outlet  piping  system  to  facilitate  more  flexible  and 
reliable  operation. 

Since  that  time,  there  have  been  no  major  modifications  and  only  one  major 
rehabilitation  contract.  In  1975,  three  new  sluice  gates  were  installed  at  the 
gatehouse  and  the  upstream  face  of  the  dam  was  repaired  with  gunite. 

i.  Normal  Operating  Procedures.  Water  from  the  reservor  is  normally 
permitted  to  flow  by  gravity  through  wire  mesh  screens  and  the  intermediate  level 
sluiceway  to  a  30-inch  diameter  water  main.  The  main  and  intermediate  level  sluice 
gates  are  normally  open,  while  the  low  level  sluice  gate  is  kept  closed.  Should  it 
become  necessary  to  clean  the  water  main  or  to  shut  off  the  flow  of  water,  the 
operator  would  close  a  gate  valve  located  in  a  vault  just  downstream  of  the  dam. 

1.3  Pertinent  Data 

a.  Drainage  Area.  The  watershed  for  Upper  Glen  (Greenfield)  Reservoir 
consists  of  5.2  square  miles  of  primarily  steep  and  wooded  terrain.  Very  little 
development  has  taken  place  in  the  watershed. 

b.  Discharge  at  Damsite. 

1.  Outlet  Works.  The  outlet  works  consist  of  a  gated  24-inch  diameter 
low  level  outlet  and  a  30-inch  diameter  water  supply  line.  In  addition  located  just 
downstream  of  the  dam  is  a  gated  12-inch  diameter  drain  from  the  water  supply 


line.  Inverts  for  the  above  elements  of  the  outlet  works  are  not  available  from  the 
Town  of  Greenfield. 


2.  Maximum  Known  Flood  at  Damsite.  Unknown 

3.  Ungated  Spillway  Capacity  at  Top  of  Dam.  The  spillway  capacity  with 
the  reservoir  pool  at  top  of  dam  Elevation  533.0  is  approximately  2,160  cfs. 

4.  Ungated  Spillway  Capacity  at  Test  Flood  Elevation.  The  spillway 
capacity  with  the  reservoir  pool  at  test  flood  Elevation  535.0  is  approximately  2,700 
cfs.  Note  that  a  portion  of  the  spillway  is  obstructed  by  the  access  bridge  at  test 
flood  Elevation  535.0 

5.  Gated  Spillway  Capacity  at  Normal  Pool.  Not  applicable. 

6.  Gated  Spillway  Capacity  at  Test  Flood  Elevation.  Not  Applicable. 

7.  Total  Spillway  Capacity  at  Test  Flood  Elevation.  The  spillway 
capacity  with  the  reservoir  pool  at  test  flood  Elevation  535.0  is  approximately  2,700 
cfs.  Note  that  a  portion  of  the  spillway  is  obstructed  by  the  access  bridge  at  test 
flood  Elevation  535.0. 

8.  Total  Project  Discharge  at  Top  of  Dam.  The  spillway  capacity  with 
the  reservoir  pool  at  top  of  dam  Elevation  533.0  is  approximately  2,160  cfs. 

9.  Total  Project  Discharge  at  Test  Flood  Elevation.  The  total  project 
discharge  with  the  reservoir  pool  at  test  flood  Elevation  535.0  is  3,660  cfs. 

c.  Elevation.  (NGVD) 


1. 

Streambed  at  Toe  of  Dam 

-485 

2. 

Bottom  of  Cutoff 

Unknown 

3. 

Maximum  Tailwater 

Unknown 

4. 

Normal  Pool 

526 

5. 

Full  Flood  Control  Pool 

NA 

6. 

Spillway  Crest 

526 

7. 

Design  Surcharge  (Original  Design) 

Unknown 

8. 

T op  of  Dam 

533 

9. 

Test  Flood  Surcharge 

535 

Reservoir  Length.  (Feet) 

1. 

Normal  Pool 

1,750 

2. 

Flood  Control  Pool 

NA 

3. 

Spillway  Crest  Pool 

1,750 

4. 

Top  of  Dam  Pool 

1,870 

5. 

Test  Flood  Pool 

1,910 

Storage.  (Acre-Feet) 

1. 

Normal  Pool 

92 

2. 

Flood  Control  Pool 

NA 

3. 

Spillway  Crest  Pool 

92 

4. 

Top  of  Dam  Pool 

143 

5. 

Test  Flood  Pool 

159 

9 
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f.  Reservoir  Surface.  (Acres) 


1. 

Normal  Pool 

6.7 

2. 

Flood  Control  Pool 

NA 

3. 

Spillway  Crest  Pool 

6.7 

4. 

Top  of  Dam  Pool 

7.1 

5. 

Test  Flood  Pool 

7.7 

Dam  Data. 

1. 

Type 

Stone  Masonry  and  Rock  Fill 

2. 

Length 

270  feet 

3. 

Height 

48  feet 

4. 

Top  Width 

19  feet 

5. 

Side  Slopes  (Upstream) 

Vertical 

(Downstream) 

1H:1V 

6. 

Zoning 

Masonry  and  Rock  Fill 

7. 

Impervious  Core 

Concrete  Gravity  Section 

8. 

Cutoff 

Concrete  Gravity  Section 

9. 

Grout  Curtain 

None 

Diversion  and  Requlating  Tunnel. 

Not  Applicable 

Spillway. 

1. 

Type 

Broad  Crested  Concrete  Weir 

2. 

Length  of  Weir 

45  feet 

3. 

Crest  Elevation 

526 

4. 

Gates 

None 

5. 

Upstream  Channel 

Reservoir 

6. 

Downstream  Channel 

Glen  Brook 

Regulating  Outlet.  (Low  Level  Outlet) 

1. 

Invert  Elevation,  Inlet 

Unknown 

2. 

Invert  Elevation 

-480 

3. 

Size 

24-inch 

4. 

Description 

Circular,  Gated 

5. 

Control  Mechanism 

Sluice  Gate  with  Extended  Stem  Operator 
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SECTION  2 


ENGINEERING  DATA 


2.1  Design 

Information  with  respect  to  the  original  design  of  the  dam  is  not  available.  The 
only  available  information  are  plans  and  specifications  for  modifications  made  to 
the  dam  around  1927. 

2.2  Construction 


Plans  and  specifications  for  modifications  made  to  the  dam  in  1927  present 
construction  information  for  the  following  components  of  the  dam: 

1.  Rock-fill  embankment 

2.  Concrete  wall  at  upstream  face  of  the  dam. 

3.  Spillway  channel  construction. 

4.  Outlet  works. 

2.3  Operation 

Upper  Glen  (Greenfield)  Reservoir  is  the  primary  water  supply  source  for 
the  Town  of  Greenfield.  The  dam  is  visited  every  day  to  check  the  intake  bars  and 
record  stage  reading  when  the  water  surface  in  the  reservoir  is  below  the  spillway 
crest. 

Normal  operating  conditions  consist  of  water  flowing  by  gravity  through  the 
intake  bars,  the  intermediate  level  sluiceway  and  the  30-inch  diameter  water  supply 
main  en  route  to  the  Town's  water  filtration  plant.  The  main  sluice  gate  at  the 
gatehouse  is  normally  kept  open  while  the  low  level  sluice  gate  is  closed.  The  other 
outlet  works,  a  24-inch  diameter  low  level  outlet  and  a  12-inch  diameter  valve  from 
the  water  supply  main,  are  operated  only  when  necessary.  Currently,  the  low  level 
outlet  cannot  be  opened  until  the  worm  gear  for  the  gate  operator  is  replaced.  The 
12-inch  diameter  valve  was  last  operated  five  years  ago  when  the  reservoir  was 
drained  for  maintenance. 

Steps  have  been  taken  by  the  Water  Division  personnel  to  prevent  unauthorized 
operation  of  outlet  works  at  the  site.  The  worm  gear  from  the  operator  for  the  low 
level  outlet  and  the  hand  cranks  used  to  operate  the  sluice  gates  in  the  gatehouse 
are  stored  away  from  the  site. 

2.4  Evaluation 


a.  Availability.  Plans  and  specifications  of  modifications  made  to  the 
dam  in  1927  and  two  drawings  of  the  original  dam's  construction  are  available  from 
the  Town  of  Greenfield  Department  of  Public  Works  -  Water  Division. 


b.  Adequacy.  The  aforementioned  information,  along  with  information 
obtained  during  visual  inspection  of  the  dam  proved  adequate  for  a  Phase  ] 
assessment  of  the  dam. 

c.  Validity.  The  information  obtained  from  the  Town  appears  to  be  in 
general  conformance  with  the  field  measurements. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  Upper  Glen  (Greenfield)  Reservoir  Dam  was  inspected  on 
December  3,  1980.  At  the  time  of  inspection,  the  reservoir  pool  was  slightly  above 
the  spillway  crest  El.  526  given  on  the  modification  drawings  of  the  dam. 
Underwater  areas  were  not  inspected. 

The  observations  and  comments  of  the  field  inspection  team  are  noted  on  a 
checklist  included  as  Appendix  A  of  this  report. 

b.  Dam.  The  dam  is  located  in  a  narrow  valley  with  very  steep  outcroppings 
of  what  appears  to  be  schist  forming  the  valley  walls.  The  west  abutment  is  heavily 
forested  with  both  deciduous  and  coniferous  trees.  The  east  abutment  is  formed  by 
a  concrete  retaining  wall  and  access  road.  No  trees  are  growing  in  this  area.  A 
steeply  sloped  rock-cut  spillway  follows  along  the  eastern  abutment.  It  is  bordered 
by  coniferous  trees  to  the  east  and  near  the  toe  of  the  dam. 

The  dam  appears  to  be  in  good  overall  condition.  The  four-foot  wide  concrete 
wall  forming  the  crest  of  the  dam  appears  to  be  in  good  condition.  The  top  of  the 
dam  is  covered  by  a  moderate  growth  of  grass  and  no  indications  of  settlement  were 
noted.  The  downstream  face  of  the  dam  is  formed  by  a  rock  embankment  sloped  at 
approximately  1H:1V.  Only  in  a  few  locations  were  any  displacements  of  stones 
noted.  No  evidence  of  seepage  was  observed. 

c.  Appurtenant  Structures.  A  brick  gatehouse  is  located  approximately  50 
feet  in  from  the  west  abutment.  It  has  a  concrete  foundation  with  some  surface 
spalling  observed  above  the  water  surface  (see  Photo  4  in  Appendix  C),  but  overall 
appears  to  be  in  fairly  good  condition.  The  windows  have  been  replaced  with 
plywood  panels  to  help  discourage  vandalism.  The  sluice  gates  in  the  gatehouse 
were  replaced  in  1975;  therefore,  they  appear  to  be  in  very  good  condition.  Intake 
bars  located  on  the  north  wall  of  the  gatehouse  have  three-inch  spacings. 

A  45-foot  long  spillway  is  located  at  the  east  abutment.  It  consists  of  a  10-foot 
wide,  broad  crested  masonry  weir  and  a  very  steep  rock  cut  discharge  channel  which 
follows  along  the  east  abutment  of  the  dam.  The  east  side  of  the  spillway  is 
bordered  with  coniferous  trees,  as  is  the  west  side  of  the  spillway  channel  below  the 
toe  of  the  dam.  The  west  side  of  the  spillway  is  formed  by  a  concrete  retaining  wall 
which  shows  evidence  of  cracking  in  many  locations  from  the  bottom  to  the  top  of 
the  spillway.  From  observation  it  is  not  possible  to  judge  how  deep  the  cracks  may 
extend.  The  largest  cracks  in  the  vicinity  of  the  top  of  the  wall  appear  to  be  about 
0.25  inches.  (See  photo  6  in  Appendix  C.) 

The  access  bridge  to  the  operator  for  the  24-inch  diameter  low-level  outlet 
appears  to  be  in  good  condition.  As  shown  in  photo  number  2,  it  appears  to  have 
been  recently  painted.  According  to  Mr.  Richard  Michand,  Water  Foreman,  the 
crank  and  the  worm  gear  for  the  operator  have  been  removed  to  prevent  unauthor¬ 
ized  operation.  For  a  more  detailed  description  of  the  outlet  works,  refer  to  Section 
1.2b. 


The  access  bridge  over  the  spillway  appears  to  be  in  good  condition  except  for 
some  minor  spalling  of  concrete. 

d.  Reservoir  Area.  The  entire  perimeter  of  the  reservoir  consists  of  generally 
steep  and  forested  terrain.  No  evidence  of  slope  instability  is  apparent  and  no 
evidence  of  excessive  siltation  in  the  reservoir  could  be  observed. 

e.  Downstream  Channel.  Glen  Brook  follows  a  moderately  sloped  channel 
through  weathered  rock  and  boulders.  Coniferous  trees  overhang  the  channel  at 
several  locations,  but  do  not  significantly  obstruct  flow.  A  concrete  arched  culvert, 
located  approximately  700  feet  downstream  of  the  dam,  lies  between  the  Upper  and 
Lower  Glen  (Greenfield)  Reservoirs. 

3.2  Evaluation 

The  dam  is  considered  to  be  in  good  overall  condition.  Operation  and 
maintenance  of  most  of  the  features  of  the  dam  are  considered  adequate;  however, 
action  must  be  taken  on  the  following  items: 

i 

1.  Cracking  of  the  west  side  spillway  training  wall. 

2.  Spalling  of  concrete  on  the  foundation  wails  of  the  gatehouse  and  on  the 
access  bridge  over  the  spillway. 

3.  The  crank  and  the  worm  gear  for  the  24-inch  diameter  low  level  outlet 
sluice  gate  operator  are  not  kept  at  the  site. 


SECTION  4 


OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  Operation  Procedures 

a.  General.  According  to  the  Owner's  representative,  normal  operation 
includes  allowing  the  water  to  flow  through  the  intake  bars,  the  intermediate  level 
sluiceway,  and  the  30-inch  diameter  water  supply  main  to  the  town's  water  filtration 
plant.  The  main  sluice  gate  in  the  gatehouse  is  kept  open  while  the  low  level  gate  is 
closed.  The  other  outlet  works  are  used  only  when  necessary,  as  discussed  in  Section 
2.3.  The  operator  for  the  dam  visits  the  site  daily  to  check  the  intake  bars  and  to 
record  the  stage  readings  if  the  reservoir  is  below  the  spillway  crest. 

b.  Description  of  Any  Warning  System  in  Effect.  According  to  the  Owner's 
representative,  during  periods  of  extended  snowmelt  and/or  rainfall,  a  repre¬ 
sentative  of  the  Public  Works  Department  periodically  monitors  conditions  at  the 
dam.  The  residents  in  the  downstream  hazard  area  would  be  notified  if  the  water 
level  approached  the  top  of  the  dam. 

4.2  Maintenance  Procedures 


a.  General.  According  to  the  Owner's  representative,  maintenance  at  the 
dam  is  performed  as  needed.  No  maintenance  is  performed  on  a  routine  basis. 

b.  Operating  Facilities.  According  to  the  Owner's  representative,  the  sluice 
gates  in  the  gatehouse  were  replaced  and  the  upstream  face  of  the  dam  was  repaired 
in  1975.  Since  that  time,  no  major  maintenance  has  been  reguired.  The  reservoir 
drain  was  last  exercised  in  1975  when  it  was  opened  to  drain  the  reservoir,  but  the 
low  level  outlet  for  water  supply  has  not  been  operated  for  a  longer  period  of  time. 
Some  concern  was  expressed  that  silt  or  other  debris  would  interfere  with  closure  of 
the  low  level  water  supply  sluice  gate. 

4.3  Evaluation 


The  current  operation  and  maintenance  program  is  considered  fair.  A  compre¬ 
hensive  operation  and  maintenance  program  should  be  developed  and  implemented 
and  an  annual  technical  inspection  should  be  instituted.  A  more  formal  warning 
system  should  be  developed. 


SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General 

Upper  Glen  (Greenfieid)  Reservoir  Dam  has  a  relatively  steep  and  forested 
watershed  of  5.2  square  miles,  ranging  from  El.  1275  in  the  upper  reaches  of  Brandy 
Brook  to  El.  526  at  normal  pool  elevation.  Glen  Brook,  the  primary  tributary  to 
Upper  Glen  (Greenfield)  Reservoir,  originates  approximately  3.7  miles  to  the 
northwest  of  the  dam  and  flows  approximately  0.2  miles  downstream  of  the  dam  to 
Lower  Glen  (Greenfield)  Reservoir.  The  normal  storage  in  Upper  Glen  (Greenfield) 
Reservoir  is  approximately  92  acre-feet. 

5.2  Design  Data 

According  to  the  Owner's  representative,  no  hydraulic  or  hydrologic  design 
information  is  available. 

5.3  Experience  Data 


The  only  known  records  are  stage  records  for  the  reservoir  pool  when  the  water 
in  the  reservoir  is  below  the  spillway  crest.  It  is  not  known  if  the  dam  has  ever  been 
overtopped. 

5.4  Test  Flood  Analysis 

The  recommended  test  flood  lange  for  an  "Intermediate"  size,  "Significant" 
hazard  dam  is  from  one-half  of  the  probable  maximum  flood  (PMF)  to  the  full  PMF. 
Due  to  the  potential  for  appreciable  property  damage  with  little  possibility  of  loss 
of  life  at  the  hazard  area,  the  selected  test  flood  is  one-half  of  the  PMF. 

Hydraulic  and  hydrologic  calculations  were  performed  with  the  assistance  of 
the  HEC-l-DB  computer  program.  Flood  hydrographs  were  developed  from  Snyder 
unit  hydrographs  using  average  coefficients,  an  initial  infiltration  value  of  zero,  and 
a  constant  loss  rate  of  0.05  inches  per  hour.  The  Hop  Brook  Adjustment  Factor  was 
used  to  reduce  the  probable  maximum  precipitation  based  upon  the  size  of  the 
drainage  area.  The  routing  analysis  consisted  of  constructing  the  inflow  hydrograph 
to  Upper  Glen  (Greenfield)  Reservoir  and  routing  it  through  the  site.  Stage  vs. 
discharge  and  stage  vs.  storage  relationships  were  developed  to  obtain  the  outflow 
hydrograph.  The  reservoir  pool  was  assumed  to  be  at  the  spillway  crest  at  the 
beginning  of  the  storm  event. 

The  peak  test  flood  inflow  to  Upper  Glen  (Greenfield)  Reservoir  was  computed 
to  be  3,690  cfs.  A  peak  outflow  of  3,690  cfs  was  routed  through  the  site  with  an 
overtopping  depth  of  two  feet.  The  spillway  has  a  discharge  capacity  of  2,160  cfs, 
or  about  59  percent  of  the  routed  test  flood  outflow,  just  prior  to  overtopping  of  the 
dam. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Visual  Observations 


The  dam  was  observed  to  be  in  good  overall  condition.  The  four-foot  thick 
concrete  wall  forming  the  crest  of  the  dam  shows  no  sign  of  movement  and,  with  the 
exception  of  superficial  staining  at  the  construction  joints,  the  concrete  appears  to 
be  in  good  condition. 

The  concrete  retaining  wall  along  the  west  side  of  the  spillway  is  cracked  in 
many  locations  from  the  bottom  to  the  top  of  the  spillway  (See  photo  6,  Appendix 
C).  From  observations  it  is  not  possible  to  judge  how  deep  the  cracks  may  extend. 
The  largest  crack  in  the  vicinity  of  the  top  of  the  wall  appears  to  be  about  0.25 
inches. 

Some  concrete  spalling  was  observed  along  the  access  walkway  over  the 
spillway  and  on  the  foundation  walls  of  the  gatehouse.  Local  displacement  of  stones 
was  observed  along  the  downsteam  face  of  the  dam.  These  conditions  are  not 
considered  serious. 

6.2  Design  and  Construction  Data 

According  to  the  Owner's  representative,  no  design  or  construction  data  is 
available. 

6.3  Post  Construction  Changes 

The  dam  was  extensively  modified  in  1927,  as  discussed  in  Section  1.2h. 
Drawings  of  the  modifications  are  included  in  Appendix  B. 

6.4  5eismic  Stability 

Upper  Glen  Reservoir  Dam  is  located  in  seismic  zone  2  on  the  "Seismic  Zone 
Map  of  Contiguous  States?'.  Therefore,  according  to  the  Recommended  Guidelines 
for  Phase  I  dam  inspections,  the  dam  need  not  be  evaluated  for  seismic  stability. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  From  visual  inspection,  it  appears  that  the  dam  is  in  good 
overall  condition.  Operation  and  maintenance  procedures  are  performed  as  needed 
and,  with  the  exception  of  the  following  items  which  need  attention,  are  done  in  a 
satisfactory  manner: 

1.  Cracking  of  the  west  side  spillway  training  wall. 

2.  Spalling  of  concrete  on  the  foundation  walls  of  the  gatehouse  and  on  the 
access  bridge  over  the  spillway. 

3.  The  crank  and  the  worm  gear  for  the  24-inch  diameter  low  level  outlet 
sluice  gate  operator  are  not  kept  at  the  site. 

b.  Adequacy  of  Information.  The  visual  inspection,  along  with  information 
furnished  by  the  Town  of  Greenfield  Department  of  Public  Works,  proved  adequate 
for  a  Phase  I  assessment  of  Upper  Glen  (Greenfield)  Reservoir  Dam. 

c.  Urgency.  The  recommendations  and  remedial  measures  described  in 
Sections  7.2  and  7.3  should  be  implemented  within  two  years  of  receipt  of  this  Phase 
I  Inspection  Report. 

7.2  Recommendations 


The  Owner,  the  Town  of  Greenfield,  should  retain  the  services  of  a  qualified, 
registered  professional  engineer,  experienced  in  the  design  and  construction  of  dams 
for  the  following  purposes: 

1.  Perform  detailed  hydrologic  and  hydraulic  analyses  to  assess  the  need 
for  increasing  the  project  discharge  capacity  and  to  evaluate  the  ability  of  the 
structure  to  withstand  overtopping. 

2.  Assess  the  structural  integrity  of  the  west  side  spillway  training  wall. 

7.3  Remedial  Measures 


The  Owner,  the  Town  of  Greenfield  should  also  implement  the  following 
operation  and  maintenance  procedures: 

1.  Operate  and  repair,  if  needed,  the  24-inch  diameter  low  level  sluice 
gate  and  the  12-inch  diameter  drain  valve  to  verify  their  reliable  operation. 


2.  Develop  and  implement  an  operation  and  maintenance  program. 

3.  Institute  an  annual  technical  inspection. 


4.  Repair  the  spalled  concrete  on  the  foundation  walls  of  the  gatehouse  and 
on  the  access  bridge  over  the  spillway. 

5.  Develop  a  formal  downstream  warning  system. 

7.4  Alternatives 

No  valid  alternatives  to  the  recommendations  and  remedial  measures  described 
above  are  considered  feasible  for  this  site. 
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VISUAL  INSPECTION  CHECK  LIST 
INSPECTION  TEAM  ORGANIZATION 


Projec t : _ Upper  Glen  Reservoir  Dam 

National  I.D.#: _ MA  00049  _ 

Location : _ Leyden,  Massachusetts _ 

Type  of  Dam: _ Stone  Masonry  and  Rock  Fill 

Inspection  Date(s):_ _ December  3,  1980 _ 

Weather :  Overcast,  40's _ 

Pool  Elevation:  526.2+  MSL 


Inspection  Team 

Lee  DeHeer 
Leonard  Beck 
Steven  Snider 
Alan  Hanscom 
Denis  Mehu 


Owner’s  Representative 


O'Brien  &  Gere 
O'Brien  &  Gere 
O'Brien  &  Gere 
O'Brien  &  Gere 
Bryant  &  Associates 


Managing  Engineer 
Structures 

Foundations  &  Material 
Structures 

Hydrology/Hydraul ics 


Mr.  James  Cook,  Town  Engineer;  Town  of  Greenfield,  Massachusetts;  01301. 


(413/772-0166) 


VISUAL  INSPECTION  CHECK  LIST 


Project: _ Upper  Glen  Reservoir  Dam 

National  I.D.  it: _ MA  00049 _ 

Date(s):  December  3.  1980 _ 


AREA  EVALUATED 
DAM  EMBANKMENT  Rock  Fi  1 1 


CONDITIONS 


Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 
Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 


Lateral  Movement 


Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 


Indications  of  Movements  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Vegetation  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or  Abutments 
Rock  Slope  Protection  -  Riprap  Failures 


533.0  (see  sheet  3) 

526.0 

Unknown 
None  Observed 

OK 

None  Observed 

None  Observed 

Appears  to  be  good 

Appears  to  be  good 

Sound,  no  deficiencies  observed 

None  Observed 

None  Observed 

Grass  at  top  of  slope  (Rock  Fill  on 
slope) 

Minor  Displacement  of  Rocks  on  Slope 

Upstream  face  is  finished  with 
gunite  (recently  repaired) 
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VISUAL  INSPECTION  CHECK  LIST 


Project: _ Upper  Glen  Reservoir  Dam 

National  l.D.  //: _ MA  00049 _ ___ 

Date(s):  December  3,  1980 


_ AREA  EVALUATED 

DAM  EMBANKMENT  (Con’t) 


CONDITIONS 


Unusual  Movement  or  Cracking  at  or  near  Toes 
Unusual  Embankment  or  Downstream  Seepage 
Piping  or  Boils 

Foundation  Drainage  Features 
Toe  Drains 


Instrumentation  System 


None  Observed 

None  Observed 

None  Observed 

Rock  Fill  drainage  ditch 

Rock  Fill  drainage  ditch 

None 


VISUAL  INSPECTION  CHECK  LIST 


Date(s):  December  3,  1980 


AREA  EVALUATED 


CONDITIONS 


CONCRETE/MASONRY  DAM 
Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Any  Noticeable  Seepage 
Conditions  of  Abutment 
Drains 

Water  Passages 
Foundation 

Masonry/Concrete  Surface  Cracks 
Structural  Cracking 
Vertical  and  Horizontal  Alignment 
Monolith  Joints 

Construction  Joints 
Upstream  Embankment 
Instrumentation  System 
Inspection  Galleries 


533.0 

526.0 

Unknown 

None  Observed 

Sound,  no  deficiencies  observed 
Blowoff  &  low  level  outlet 

Connection  to  30"  water  supply 

Suspected  to  be  rock 

Several  at  spillway  training  wall 
(See  photo  5,  Appendix  C) 

Superficial  cracking  only 
Appears  to  be  good 
Not  applicable 

Observed  along  dam  well  -  OK 
Vertical  Masonry  Wall 
None 

None 


VISUAL  INSPECTION  CHECK  LIST 


Project: _ Upper  Glen  Reservoir  Dam 

National  I.D.  //: _ MA  00049 _ 

Date(s ): _ December  3.  1980 _ 

AREA  EVALUATED 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 


CONDITIONS 


Reservoir  Pool 

Clear 

None 

None 

Unknown 

Poor 

None  Observed 

Minor  spalling  at  Access  Bridge 
None  observed 
None  observed 

None  observed 


General  Condition 


Clear,  good  slope 


Project: 
National  l.D.  //: 
Date(  s): 


VISUAL  INSPECTION  CHECK  LIST 
Upper  Glen  Reservoir  Dam _ 


MA  00049 


December  3,  1980 


AREA  EVALUATED 


OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
“  AND  DISCHARGE  CHANNELS  (Con’t) 


CONDITIONS 


Loose  Rock  Overhanging  Channel 


None  observed 


Trees  Overhanging  Channel 


Several  (see  photo  6,  Appendix  C) 


Floor  of  Channel 


Weathered  rock 


Other  Obstructions 


Insignificant 
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VISUAL  INSPECTION  CHECK  LIST 


Project: _ Upper  Glen  Reservoir  Dam 

National  I.D.  //: _ MA  00049 _ 

Date(s):  December  3,  1980 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

General  Condition 

Poor  Condition  at  Foundation 

Condition  of  Joints 

Some  mortar  missing  from  between  bricks 

Spalling 

Much  spalling  at  foundation 

Visible  Reinforcing 

None  observed 

Rusting  or  Staining  of  Concrete 

None  observed 

Any  Seepage  or  Efflorescense 

None  observed 

Joint  Alignment 

Appears  to  be  good 

Unusual  Seepage  or  Leaks  in  Gate  Chamber 

None  observed 

Cracks 

Superficial  cracking  on  concrete 

Rusting  or  Corrosion  of  Steel 

None  observed 

b.  Mechanical  and  Electrical 

Air  Vents 

None 

Float  Wells 

None 

Crane  Hoist 

Manual  gate  hoists  in  good  condition 

new  circa  1975 
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VISUAL  INSPECTION  CHECK  LIST 


Project: _ Upper  Glen  Reservoir  DAm 

National  I.D.  //: _ MA  00049  _ 

Date(s):  December  3,  1980 


AREA  EVALUATED 

OUTLET  WORKS  -  CONTROL  TOWER  (Con't) 
Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lighting  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System  in 
Gate  Chamber 


CONDITIONS 

None 

None 

New  circa  1975 

Believed  to  be  operable  but  may  be 
blocked  with  silt 

Not  applicable 
None 

Not  applicable 
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ENGINEERING  DATA* 
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B-l 
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B-5 
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B-7 
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Section  D-D 

B- 13 
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information  included  in  this  Appendix  has  been  reproduced  from  drawings 
furnished  by  the  Town  of  Greenfield  Department  of  Public  Works  -  Water 
Division. 
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I 


I 

I 


NOTE:  This  drawing  was  taken 
from  a  March,  1904  Plan  furn¬ 
ished  by  the  Town  of  Greenfield. 
(Signed  by  Chas.  J.  Day,  Eng.) 


Note:  This  drawing  was  reproduced  from 
Town  of  Greenfield  Flood  Insurance  Map  5-E 
Kvn.  photo  date  April  19,  1970. 


U.S.  ARMY  CORPS  OF  ENGINEERS 
NEW  ENGLAND  DIVISION 

CONTRACT  NO.  DACW  33-81-C-0016 
UPPER  GLEN  RESERVOIR  DAM 

MAP  OF  HAZARD  AREA 


OBRIEN  0  GERE 


Date :  Jan. ,1981 
Scale:  1 "=200 ' 


B-2 


f3reser?f  Surface 


te:  These  sections  have  been  reproduced  from  a  Greenfield  Water 

Works  Drawing  entitled  "Upper  Reservoir  Dam  -  Original  Sec¬ 
tion  3  and  New  Spillway".  (Approx,  date  -  1927) 


1927  SPILLWAY  MODIFICATIONS 


B-3 


New  k/a// 


Pres  eot 
Surface 


/ 


JT0JT 


Note:  These  sections  have  been  reproduced  from  a  Greenfield  Water 

Works  Drawing  entitled  "Upper  Reservoir  Dam  -  Original  Sec¬ 
tion  3  and  New  Spillway".  (Approx,  date  -  1927) 

1927  SPILLWAY  MODIFICATIONS  B-4 


NOTE:  This  Section  refers  to  the  plan  shown  on  page  B-5  of  this  Appendix. 
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SECTION  E-E 

SCALE  r= 4' 


U.S.  ARMY  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION 

NOTE:  This  Section  is  refer- 

CONTRACT  NO.  DACW  33-81-C-0016 

UPPER  GLEN  RESERVOIR  DAM 

enced  from  the  plan  shown  on 
page  B-  of  this  Appendix. 

SECTION  OF  SPILLWAY  RETAINING  WALL 

rii  OBRIEN 6 GERE 

Date:  Jan., 1981 
Scale:  i"=4' 
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SECTION  C-C 


These  sections  refer  to  the  plan  shown  on  page  B-10  of  thi 
Appendix. 
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EXECUTIVE  OFFICE  0?  ENVIRONMENTAL  AFFAIRS 
OEPAH?iiE:rr  CF  environmental  quality  engr. 
DIVISION  0?  WATERWAY S 


/OO -_J \ff±jfu/i’  tyl/eel-,  C$&S/o/v  0-//'/ 

January  19,  1978 

Greenfield  Dept,  of  Public  Works  re:  Inspection  Dam  No.  2-6-156-3  -  * 

Water  Division  .  Upper  Reservoir  Dam 

Town  Offices  -  Court  Square  Leyden.  •  •  ■' 

Greenfield,  MA 

Attention:  Mr.  J.  P.  Mosseau 
Gentlemen: 

Cr,  June  21,  1977  f  an  Engineer  Iron  the  Massachusetts  Depart 

of  Public  Works  made  a  visual  inspection  of  the  above  dan:.  Cur  records  indi¬ 
cate  the  owner  to  be  Town  of  Greenfield  ••  If  this  infornati 

is  incorrect  will  you  please  notify  this  office.  \  ■ 

The  inspection  was  made  in  accordance  with  the  provisions  of  Chapter  253  of 
the  Massachusetts  General  Laws  as  amended  (Cars  Safety  Act).  Chapter  70d  of  the 
Acts  of  1975  transferred  the  jurisdiction  of  the  so-called  "Dams  Safety  Program" 
to  the  Commissioner  cf  the  Department  of  Environmental  Quality  Engineering, 

The  results  of  the  inspection  indicate  that  this  derr.  is  safe;  however,  the 
following  conditions  were  noted  that  require  attention: 

Brush  growth  on  top  and  on  downstream  slope  of  dam  should  be  removed.  Gate  house 
walls  have  deteriorated  more  and  vertical  crack  in  the  easterly  wall  appears  to 
have  shifted  out  of  alignment  approximately  one  inch.  ■  "  • 


Vs  call  these  conditions  to  your  attention  before  they  become 
more  exuersivp  to  mrrorf,  Ui tVi  an-  fnf-r<»sr>onderc2  j'h’Es  include 
the  Dam  as  indicated  above. 


serious  and 

f  V10  r>n  -a’rt  ^  *<* 


cc:  Mr.  Hoey,  DHE,  District  2 
H.  Shumway,  District  2 


INSPECTION  REPORT  -  DAMS  AMD  RESERVOIRS 


LOCATION: 

City/Town _ l  pyrlen _ ..  County  Franklin _ •  Lam  No.  2-6-156-3 

Name  of  Dam _ Upper  RRssr»n<T  » 

Mass.  Reot. 

Topo  Sheet  No.  jo  q  .  Coordinates:  N  607,300 _ ,  E  299,600 _ . 

Date 

Inspected  by:  Harold  T.  Shumwav  ,  On  June  21.  1977  .  Last  Inspection  6-11-75 


''2.^ 

V  ^  OUNER/S:  As  of  June  21,  1977 _ 

per:  Assessors _ ,  Reg.  of  Deeds _ ,  Frev.  Insp.  X  .  Per.  Contact _ X 


Touin  of  Greenfield, 


1.  Oept,  of  Public 

i!lorks.  Water  Division 

.  Town  Offices,  Court 

Souare, 

Greenfield, 

Name 

2. 

St.  u.  No. 

City/Town 

State 

Tel.  No. 
Maas. 

Name 

3. 

St.  k  No. 

City/Town 

State 

Tel.  No. 

Name 

St.  k  No. 

City/Town 

State 

Tel.  No, 

3* 

..  V  CARET  A!  ZR :  (if  any)  e.g.  superintendent,  plant  manager,  appointed  by 
absentee  owner,  appointed  by  multi  owners, 

Mr.  J.  P.  ITlosseau 

Snnf-,..  D.P.W..  Town  Offices.  Court  Sauare.  Greenfield,  Mass. 

Name 

St.  6c  No. 

City/Town 

State 

Tel.  No. 

DATA: 

No.  of  Pictures  Taken  None  .  Sketches  See  description  of  Dam. 
Plans,  Nhere  Greenfield  Town  Engineers  Office  files. _ . 


DEGREE  OP  HAZARD: 


(if  dam  should  fail  completely)* 


1.  Minor _ .  3*  Severe _ . 

2.  Moderate  X _ .  4.  Disastrous _ . 

li/ould  over  top  Lou/sr  Reservoir  Dam  No.  2—6—156—2,  considerable  farm 

Comments :  land  would  be  affected.  _ _ 

♦This  rating  may  change  as  land  U3e  changes  (future  development). 


B-!7  * 


/ 


D.J'i  NO.  ?-6-l 56-3 


OUTLETS :  OUTLET  CONTROLS  AND  DRAWDOWN 

East  end  of  dam^B’JJ.XS’H.  crest  overflow  spillway  with’ 
No#  1  Location  and  Type:  over  hanging  crest  and  a  straight  droowall. _ 

Controls  Yes _ >  TTE:  Provisions  for  flash  boards  on  crest  of  spillway. 

Automatic _ .  Manual  X  Operative  Yes_j _ ,  No  X  , 

Flash  boards  no  longer  used-slight  minor  spalling  of  crest  cap- 

Commento :  dropwall  alignment  appears  pood# _ 

UJesterly  end  of  dam-24"  diameter  C.I.  pipe  drawdown 

No.  2  Location  and  Type;  conduit. _ 

Screw  lift  gate  on  upstream  end-24"  diametar  gate 
Controls  Yes  .  Typo:  valve  on  down  stream  end. _ _ 


Automatic 


Manual. _ X _ ,  Operative  Yes  X  ,  No_ 


Comments :  Controls  in  good  working  order  per  Town  Engineer. _ 

West  end  of  dam-gate  house  with  a  30"  diameter  C.I. 

No.  3  Location  and  Type:  water  supply  intake  pipe, _ 

Intake  gate  values  in  gate  house-ffl.H.  with  a  30"dian' 

Controls  Yes _ ,  Type :qate  valve  at  downstream  end-12"  diam.  blow-off  pipe 

at  toe  of  slope. 

Automatic _ .  Manual  X  .  Operative  Yes  x  ,  No _ . 

Comments :  Also  sluice  gates  in  oate  house.  All  controls  in  good  condition 

Drawdown  present  Yes  X  ,  No _ .  Operative  Yes  x  ,  No _ . 

Conments :  See  item  #2  above. _ 

1:10  for  10  feet 

DAM  UPSTREAM  FACS:  Slope  then  vertical  .  Dcpih  Water  at  Dam _ 50*— _ _ . 

Concrete 

Material:  Turf _ .  Brush  u  Truss _ .  ‘.'V- _ Masonry  X  .Wood _ 


Other  New  Gunite  surface  over  concrete  ma sonrs 


Condition:  1.  Good 


3.  Major  Repairs_ 


2.  Minor  Repairs _ X _ .  4.  Urgent  Repairs _ . 

Comments :  Condition  of  gate  house  walls  same  as  found  on  last  inspection  off 
vertical  crack  in  east  wall  is  out  of  alignment  by  1  inch^.  Minor 
surface  cracks  noted  in  nunito  facing  of  mein  dam  wall. _ 


1:1  for  20*_  then  8*  wide  berm  to 
DAM  DOWNSTREAM  FACE:  Slope  1 ;  1  ^  elnpe  fnr  . 

Concrete 

Material:  Turf  x _ •  Brush  a  Trees _ .  Rook  Fill _ X__ _ .  Masonry  X  .  Wood_ 


Condition:  1,  Good 


3.  Major  Repairs_ 


2.  Miner  Reps.;...?  _ £ _ 4.  Urgent  Repairs _ 

Comments:  Minor  brush  growth  on  top  of  dam  and  downstream  slope. 

of  sdillwav  chute  is  badly  soalledr*  Chute-  floor  above' 


Toe  dropwall 


DallJJQ.  2-6-156-3 


EMERGENCY  SPILUJAY:  Available  Yes  .  Needed 


Height  Above  Normal  Uatei_ 
Width  210>  -  Ft.  He 


Condition:  1.  Good 


2,  Minor  Repairs 


_Ft.  plus 


3.  Major  Repairs _ 

4.  Urgent  Repairs_ 


Comments : 


iverflow  spillmav  but 


spillway  appears 


constructed  in  1904* 


am  ever  beinp  over  topped  since 


WATER  LEVEL  AT  Tli-E  OP  INSPECTION:  1/1?  Ft.  Above  X _ .  Below 


Top  Dam 


F.L.  Principal  Spillway 


Other 


Normal  Freeboard 


When  reservoir  is  full  to  normal  capacity  of 
_Ft,  4 si  million  gallons-at  point  of  overtopping 
city  mould  be  increased  to  66  million  gallons— » 


SUIMARY  OF  DEFICIENCIES  NOTED: 


Growth  (Trees  and  Brush)  on  Embankr 
Animal  Eurrows  and  Washouts  None 


Minor  brush  growth  on  top  and  downstream 
t  slope  nf  dam-6*1  to  ID”  trees  at  toe  betm-R 
toe  of  slope  and  concrete  toe  wall. 


Damage  to  Slopes  or  Top  of  Dam  minor  Finish  nr-owth  al 
Cracked  or  Damaged  Masonry  See  item  #6.  #7.  and  #8. 


Evidence  of  Seepage 


None  found 


Evidence  of  Piping 


None  found. 


Leaks 


Erosion 


Trash  and/or  Debris  Impeding  Flow 


Clogged  or  Blocked  Spillway 


None  found, 
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Other 


*  r 


DAI-1  NO.  2^=135=1 


OVERALL  CONDITION: 

1 .  Safe  « 

2.  Minor  repairs  needed _ X _  _ 

3.  Conditionally  safe  -  major  repairs  needed _ 

4.  Unsafe _ . 

5.  Reservoir  impoundment  no  longer  exists  (explain) 

Recommend  removal  from  inspection  list _ 


REMaRIIS  AND  RECOMMENDATIONS:  (Fully  Explain) 

Mr.  James  Cook,  Greenfield  Town  Engineer,  was  present  during  this  inspection. 

A  considerable  amount  of  repair  work  has  been  accomplished  since  last  inspection  of 
June  11,  1975.  The  spillway  structure  has  been  gone  over  and  all  cracks  and  spalled 
areas  were  repaired.  The  upstream  face  of  dam  wall  was  repaired  and  a  new  gunite 
facing  put  on  from  spillway  westerly  to  a  point  about  opposite  the  draw  down  controls. 

The  spillway  chute  floor  near  toe  drop  wall  has  been  repaired.  The  toe  dropwall  itself 
is  still  badly  spalled.  A  minor  brush  growth  was  noted  on  top  and  down  stream  slope  of 
dam  which  ITIr,  Cook  stated  would  be  cut  this  season.  The  gate  house  walls  have  deteriorated 
more  and  the  vertical  crack  in  the  easterly  wall  appears  to  have  shifted  out  of  alignment 
approximately  one  inch.  This  could  apply  only  to  the  gunite  coating  or  possible  the  wall 
itself  has  cracked.  It  was  not  possible  to  determine  the  extent  or  depth  of  crack  into 
wall  by  visual  inspection  only.  Several  minor  surface  cracks  wore  noted  in  gunite  facing 
on  main  dam  wall  west  of  gate  house. 

U)hile  there  were  several  needed  routine  repairs  noted,  the  dam  appears  to  be 
basically  sound  and  safe  at  time  of  present  inspection. 
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APPENDIX  ' 

bE_LICItD  PHOTOGRAPHS  OF  PRuJEc.; 


Pa  ge  No . 

Site  location  plan  A 

PHOTOGRAPHS 

No. 


1.  Crest  of  dam  showing  gatehouse,  hoist  platform  and  hoist,  and  1 

concrete  wall.  (12/3/90) 

2.  T  i  os  e-up  of  hoist  platform  and  hoist.  (12/.'/  0)  i 

3.  Gatehouse  and  impoundment  as  viewed  from  the  right  abutment.  2 

(12/3/80) 

4.  Close-up  of  the  gatehouse.  (12/3/80) 

5.  Spillway  as  observed  from  the  left  abutment.  (12/3/80)  3 

6.  Spillway  exit  channel  as  seen  from  the  walkway  over  the  3 

spillway.  (12/3/80) 

7.  Looking  upstream  along  the  spillway  exit  channel.  (12/3/80)  4 

8.  Downstream  face  of  dam  as  observed  from  the  downstream  4 

right  abutment.  (12/3/80) 

9.  Stream  downstream  of  the  spillway  exit  channel.  (12/3/30)  5 

10.  Culvert  &  typical  stream  channel  about  700  feet  downstream 

of  the  dam.  (12/3/80)  5 

11.  Culvert  and  typical  stream  channel  about  1.5  miles  downstream  6 

of  the  dam.  (12/3/80) 

12.  Possible  damage  area  approximately  2  miles  downstream  of  rne  6 

dam.  (12/3/80) 
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3.  GATEHOUSE  AND  IMPOUNDMENT  AS  VIEWED  FROM  THE  RIGHT 
ABUTMENT.  (12/3/80) 


5.  SPILLWAY  AS  OBSERVED  FROM  THE  LEFT  ABUTMENT. (12/3/80) 


9.  STREAM  DOWNSTREAM  OF  THE  SPILLWAY  EXIT  CHANNEL.  (12/3/80) 


11.  CULVERT  AND  TYPICAL  STREAM  CHANNEL  ABOUT  1.5  MILES 
DOWNSTREAM  OF  THE  DAM.  (12/3/80) 
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